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case the tendency of the separate drops to discharge is increased, and the general ionization, perhaps, somewhat correspondingly increased; but the potential difference between the earth and the cloud as a whole is unchanged At- present, therefore, one can do little more than speculate on the subject of the primary lightning discharge, but even that much may be worth while, since it helps one to remember the facts.
As already explained, the electrical separation within a thunderstorm cloud is such as to place a heavily charged positive layer (lower portion of the cloud) between the earth and a much higher, also heavily charged, negative layer (upper portion of the cloud). Hence the discharges, or lightning, from the intermediate, or positively charged, layer may be to either the negative portion above, in some cases even an entirely different cloud, or the earth below. Further, through the sustaining influence and turbulence of the uprushing air there must be formed, at times .and places, practically continuous sheets and streams of water, of course, heavily charged and at high potential, and also layers and streaks of highly ionized air. That is, electrically speaking, heavily charged conducting sheets and rods, whether of coalesced drops or of ionized air, are over and over, so long as the storm lasts, momentarily placed here an4 there within the positively charged mass of the storm cloud.
Consider, then, what might be expected as the result of this peculiar disposition of charges and conductors, the result, namely, of the existence of a heavily surface-charged vertical conductor in a strongly volume-charged horizontal layer, or region, above and below which there are steep potential gradients to negatively charged parallel surfaces.
Tho conductor will be at-the same potential throughout, and, therefore, the maxima of potential gradients normal to it will be at its ends, where, if these gradients are steep enough, and the longer the conductor the steeper the gradients, brush discharges will take place, mainly from the positive end. Assume, then, that a brush discharge does take place and that there is a supply of electricity flowing into the conductor to make good the loss. The brush and the line of its most vigorous ionization, other things being equal, necessarily will be directed along the steepest potential gradient, or directly toward the surface of opposite charge. But this very ionization automatically increases the length of tho conductor, for a path of highly ionized air is a conductor, and as the length of tho conductor grows, so, too,.does the steepness of the potential
gradicut.jLi.t. ita.....forward, or terminal, end, and as the steepness of this
gradient increases, the more vigorous the discharge, always assuming an abuiidan.tual£jcfcaeal supply. Hence, a spark once started within a thunderstorm cloud has a good chance, by making its own conductor as it goes, of growing geometrically into a lightning flash of large dimensions. Of course, when the charge is small, the lightning is feeble and soon dissipated. In an exactly similar way discharges may start from

